IlAPA3HT0JI0rHX , 41, 5, 2007 


YAK 576.89+ 591.557 
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PaccMOTpeHbi coo6mecTBa napa3MTOB xapnyca m rojibHHa. Ohm pa3JiMHaiOTCfl no HMCJiy 
BMflOB B HMX M TeM, HTO B COOdllieCTBe napa3MTOB rojibHHa BMfl aOMMHaHT 1, B COOOmeCTBe 
napa3MTOB xapnyca — name 2. B nepBOM cjiynae 3 to ajuioreHHbin bmji, bo btopom — bbto- 
reHHbie bm^m. Pa3JinHHbi m 3HaneHMH MH^eKCOB BM^OBoro pa3Hoo6pa3MH, xapaKTepM3yio- 
mne 3 tm cooOmecTBa. BbiHBJieHHbie pa3JiMHMH cooOmecTB napa3MTOB xapnyca m rojibHHa 
noanepKMBaiOT nojiojKeHHe xo3neB b rM,apo6MOueH03e. B cooOmecTBax napa3MTOB o6omx 
BM flOB xo3neB jinanpyiOT BM^bi cneijMajiMCTbi. 3 to xapaKTepHO Rim coo6mecTB napa3MTOB 
pbi6 OopeanbHoro npearopHoro (J>ayHMCTMHecKoro KOMnjieKca. Coo6mecTBa napa3MTOB 
m Toro m apyroro xo3HMHa coctoht m3 3 rpynn bmjiob, BbmejieHHbix no coothoiuchmio mx 
O woMacc, hto yKa3biBaeT Ha mx c}>opMMpoBaHMe nyreM corjiacoBaHMH 6MOMacc BXOflnmMX 
B MX COCTaB BMAOB. 


TeopeTHHecKne ochobm H3yHeHHH MHoroBHjtOBbix coBOKynHOCTen napa3HTOB 
h mx coo6utecTB 3ajioxeHbi b 1920— 1950-x rojtax (Ckph6hh, 1928; naBJiOBCKHH, 
1934; JXoreiib, 1947; BeKJieMHHieB, 1951). B 1960-x rojtax HanajiMCb Mccjie^OBa- 
hhh napa3HTapHbix cooSntecTB 3a pySexoM (Holmes, 1961; Holmes, Price, 
1986). OzmaKo MHTepec k M3yHeHmo MHoroBHjtOBbix coBOKynHOCTen napa3HTOB 
m mx cooSutecTB no-npexHeMy ocTaeTCH bhcokhm (nyraneB, 1999; >Koxob, 
2003; PycuHeK, 2005). B othx pa6oTax ynuTbiBaioT hhcjio ocoOen MHoroKjieTon- 
Hbix napa3HTOB m jijih onncaHHH mx coo6mecTB Mcnojib3yioT CTaTHCTHHecKne 
HH^eKCbi bujxoboyo pa3HOo6pa3HH (MarappaH, 1992). MmieKCbi, no3BOJiHH oxa- 
paKTepM30BaTb coo6mecTBO, He jtaiOT bo3mo>khocth BCKpbiTb MexaHM3M ero 
4)OpMHpOBaHHH, paCKpbITb B3aHMOOTHOHieHHH BH£OB B erO COCTaBe. n03T0My 
npH onMcaHMM napa3HTapHbix coo6mecTB peKOMemiOBaHO Mcno;ib30BaTb He to- 
jibKO hhcjio oco6en napa3HTOB b mx cocTaBe, ho m OnoMaccy hjim ycnoBHyio 
6noMaccy napa3HTOB, a Taiojce ynHTbiBaTb h ojtHOKJieTOHHbix napa3HTOB (,H,opoB- 
ckhx, 2002, 2005; ,II,opobckhx, TojiMKOBa, 2004; TojiMKOBa, 2005). npejyioxeH 
rpa4)HHecKHH cnoco6 OTpaxeHHH CTpyKTypbi coo6mecTBa h KOJiHHecTBeHHan 
oueHKa ee coctohhhh (J3,opobckhx, 2002). 
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no JX COOSuieCTBOM nOHHMaeTC5! «COBOKynHOCTb COBMeCTHO o6HTaK>mHX op- 
raHH3MOB pa3Hbix bh^ob, npeacTaBjimoman codon omnornnecKoe c£hhctbo» 
(EHOJiorHHecKHM..., 1986: c. 595). B TaKOM cMbicjie coodmecTBO MoxceT bkjiio- 
HaTb KaK OpraHH3MbI Bcex TpO({)HHeCKHX ypOBHeM, TaK H TOJlbKO KOHCyMeHTOB 
(Hecnc, 1977), KaKOBbiMH hbjihiotch napa3HTbi. B padoie ncnojib30BaHbi cjie^y- 
lomne noHHTHH (nyraneB, 1999): «KOMnoHeHTHoe coodmecTBO» — rpynna bh- 
jx ob napa3HTOB, HacejiHioinan nonyjiflunio xo3HHHa; «aBToreHHbie BH£bi» — bh- 
jxbi, 3aKaHHHBaK>mHe xcn3HeHHbin umkji b npe^ejiax rn^podnoueHOBa; «ajuioreH- 
Hbie BH^bi» — Hcnojib3yiOT pbi6 h 6ecno3BOHOHHbix KaK npoMe^yTOHHbix 
xo3neB, 3aBepuiaH pa3BHTne b mnuax n MJieKonnTaiomHx, Jindo b no3BOHOHHbix, 
B OCHOBHOM CBH3aHHbIX C CyilieM; «BH£bI CneiJ,HaJIHCTbI» — BHflbl, BCTpeHaK>mHe- 
ch TOJibKo y pbi6 o^hoto BHjja, pojja hjih jiaxe ceMencTBa; «BH£bi reHepajin- 
CTbi» — odbiHHO npnyponeHbi k HecKOJibKHM pojiaM hjih ceMencTBaM pbi6. 

YcjiOBHaH 6noMacca — cpejiHee reoMeTpnHecKoe H3 npon3BejieHHH MaKcn- 
MajibHbix 3HaneHHH othhm, mnpHHbi h BbicoTbi Tejia napa3HTa ziaHHoro BHjia, 
yMHOxceHHoe Ha hhcjio HanjjeHHbix ero ocoden. 

Uejib padoTbi — Ha npHMepe KOMnoHeHTHbix coodinecTB napa3HTOB jxByx bh- 
jx ob pbi6, pa3JiHHHbix no CBoeMy cncreMaTHHecKOMy nojioxceHHio h 6hojiothh, 
noKa3aTb e#HHOodpa3He hx opraHH3aunH. 

MATEPHAJI H METO^HKA 

C6op Maiepnajia npoH3Be#eH no odmenpnHHTon MeTOjiHKe (EbixoBCKan-naB- 
jiOBCKan, 1985) H3 BepxHero TeneHna p. nenopbi b panoHe (58°28'05" b. jx., 
62°03'41" c. in.) BnajieHHH b Hee p. TapeBKH (jieBbin npnTOK). Bcero bckphto 
60 3K3. xapnyca h 105 3K3. rojibHHa. flaTbi c6opa Maiepnajia h odteMbi BbidopoK 
yKa3aHbi b cooTBeTCTByioinHx Tadjinuax. 

3jih onncaHHH coodinecTB ncnojib30BaHbi: 

1) HHJieKC pa3H006pa3HH KOMnoHeHTHbix COOSmeCTB IIIeHHOHa 


Hp = -Z piilnpii, H b = -I Pi 2 lnp i2 ; 

2) HHjieKC BbipaBHeHHOCTH bhjiob b coodmecTBe no o6hjihk> 

Ep = Hp/lnS, Eb = Hb/lnS; 

3) HHjieKC jiOMHHHpOBaHHH Beprepa-napKepa 

dp Nitmx/Nt? db Bmax/Bj, 

rjxe N t — odinee kojihhcctbo ocoden napa3HTOB Bcex bhjiob b coodmecTBe, IXJix 
MHKCocnopnjiHH — uhct; N max — hhcjio ocoden jioMHHaHTHoro BHjj,a; B T — od- 
man dnoMacca hjih ycjiOBHaa dnoMacca Bcex ocoden napa3HTOB Bcex bhjiob 
b coodmecTBe; B ma x — dnoMacca hjih ycjiOBHaa dnoMacca Bcex ocoden jx omh- 
HaHTHoro BHjia; S — KOJinnecTBO bhjiob; ni — hhcjio ocoden i-ro BH^a; bi — 
dnoMacca hjih ycjiOBHaa dnoMacca i-ro BHjia; Pii — OTHOcmejibHoe odnjine i-ro 
BHjia, paBHoe iii/Nj n pj 2 — OTHOcmejibHoe odnjine i-ro Bn^a, paBHoe bi/Bj. 

KojiHHecTBeHHan oueHKa coctohhhh CTpyKTypbi KOMnoHeHraoro coodinecT- 
Ba nojiyneHa BbiHHCJieHneM ornndoK ypaBHeHnn perpeccnn jxnn Bcex rpynn bh- 
JX OB B OTJieJIbHOCTH C nOCJiejiyiOmHM HX CyMMHpOBaHHeM (flopOBCKHX, 2002). 
npn nocTpoeHHH rpacjjHKOB npnMeHeHbi HaiypajibHbie JiorapncjjMbi. HyMepanna 
bhjiob b coodinecTBax npoH3BeaeHa ot BH^a c MaKCHMajibHon ycjiOBHon dno- 
Maccoii k Bujxy c ee MHHHMajibHbiM 3HaneHneM. 
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Ta6jiHija 1 

XapaKTepHCTHKa KOMnoHeHTHbix coobmecrB napa3HTOB xapnyca 
Table 1. Characteristic of the component communities of parasites from Thymallus thymallus 


noKa3aiejm 


/laTbi jioBa pbibbi 


25-31.07.2002 

09-10.08.2002 

01, 02.08.2003 

15.08.2003 

Hccjie^OBaHO pbib, 3K3. 

15 

15 

15 

15 

06mee hhcjio bhuob napa3HTOB 

9 

9 

9 

10 

06mee hhcjio ocobeii napa3HTOB 

1778 

1999 

750 

788 

Obmee 3HaneHHe ycjiobhoh 6HOMaccbi 

838.3 

914.0 

575.7 

495.1 

KoJIHHeCTBO aBTOreHHBIX BHflOB 

7 

7 

8 

9 

KojiMHecTBO ajuioreHHbix bhuob 

2 

2 

1 

1 

/Iojih ocobeii aBToreHHbix bhuob 

0.967 

0.970 

0.911 

0.961 

/Iojih bnoMaccbi aBToreHHbix bhuob 

0.990 

0.990 

0.983 

0.991 

/fojiH ocobeii ajuioreHHbix bhuob 

0.033 

0.030 

0.089 

0.039 

/fojiH bnoMaccbi ajuioreHHbix bhuob 

0.010 

0.010 

0.017 

0.009 

KoJIHHeCTBO BHJIOB CneitHaJIHCTOB 

4 

5 

6 

5 

/fojiH ocobeii bhuob cneitnajiHCTOB 

0.956 

0.951 

0.889 

0.940 

flOJIfl bHOMaCCbl BHJtOB CneHHaJIHCTOB 

0.948 

0.923 

0.919 

0.836 

KOJIHHeCTBO BHflOB reHepajiHCTOB 

5 

4 

3 

5 

flojw ocoben bhuob reHepajiHCTOB 

0.044 

0.049 

0.111 

0.060 

/fojin bnoMaccbi BHjtOB reHepajiHCTOB 

0.052 

0.077 

0.081 

0.164 

^OMHHaHTHbiH bhu no HHCJiy ocobeii 

Myxobolus 

neurobius 

Myxobolus 

neurobius 

Cystidicoloides 

tennuissima 

Mycobolus 

neurobius 

/fOMHHaHTHblH BHJt no 3HaneHHK) bHO- 

Cystidicoloies 

Cystidicoloides 

Cystidicoloides 

Cystidicoloides 

Maccbi 

tennuissima 

tennuissima 

tennuissima 

tennuissima 

XapaKTepHCTHKa noMHHaHTHoro BHua 

aB/c; aB/c 

aB/c; aB/c 

aB/c 

aB/c; aB/c 

Hhuckc Beprepa-ITapKepa no HHCJiy 

0.611 

0.656 

0.512 

0.557 

ocobeii 





HnneKc Beprepa-flapKepa no bHOMacce 

0.613 

0.577 

0.759 

0.635 

BbipaBHeHHOcrb bhjiob no HHCJiy ocobeii 

0.479 

0.460 

0.611 

0.452 

BbipaBHeHHOCTb bhuob no bHOMacce 

0.477 

0.507 

0.449 

0.507 

HnneKc IIIeHHOHa no nncjiy ocobeii 

1.053 

1.010 

1.342 

1.041 

HnneKc IIIeHHOHa no 3HaneHH5iM bno- 

1.049 

1.114 

0.987 

1.166 

Maccbi 





CyMMa oinnboK ypaBHeHHii perpeccHH 

0.232 

0.272 

0.349 



IlpHMeHaHHe. aB — aBToreHHbie BHabi, aji — ajuioreHHbie BHabi, c — BHUbi cnemiajmcTbi, r — Biiabi reHe- 
paJlHCTbl. 


OnncaHHe cooSmecTB npoTteMOHCTpnpyeM Ha npmviepe KOMnoHeHTHoro 
cooSmecTBa napa3HTOB xapnyca. B Ta6ji. 1 npHBe^eHbi 3Ha4eHHfl hh^ckcob, 
no^CTHTaHHbix no ^aHHbiM o ™cjie n ycjiOBHon 6noMacce oco6en, Han^eHHbix 
bhjxob napa3HTOB y xapnyca n3 p. flenopbi. B Ta6ji. 2 jxbhbi pa3Mepbi Tejia n jio- 
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Ta6jiHua 2 

npHBeaeHHbie jinHeimbie pa3Mepbi (mm) napa3HT0B xapnyca 
Table 2. Linear dimensions (mm) of the parasites of Thymallus thymallus 


Bn^bi napa3HTOB 

Cpe^Hne pa3Mepbi 


25-31.07.2002 

09-10.08.2002 

01, 02.08.2003 

15.08.2003 

L 

B 

H 

1 

N 

In (IN) 

N 

In (IN) 

N 

In (IN) 

N 

In (IN) 

Myxobolus neu¬ 
robius 

0.20 

0.200 

0.20 

0.20 

1087 

5.38 

1312 

5.57 

162 

3.48 

439 

4.48 

Tetraonchys bore¬ 
alis f. typica 

1.25 

0.55 

0.12 

0.44 

159 

4.24 

103 

3.80 

105 

3.61 

19 

2.11 

Tetraonchys bore¬ 
alis f. minor 

0.50 

0.20 

0.06 

0.19 

9 

0.52 

16 

1.09 

5 

-0.07 

3 

-0.58 

Triaenophorus 

nodulosus 

380.00 

6.00 

1.70 

15.71 

0 

— 

0 

— 

0 

— 

3 

3.85 

Proteocephalus 

thymalli 

50.00 

1.40 

0.38 

2.99 

0 

— 

2 

1.79 

3 

2.19 

1 

1.09 

Crepidostomum 

farionis 

6.00 

1.50 

0.48 

1.63 

15 

3.20 

37 

4.10 

5 

2.10 

1 

0.49 

Phyllodistomum 

simile 

2.50 

1.30 

0.42 

1.11 

1 

0.10 

1 

0.10 

0 

— 

2 

0.80 

Diplostomum Hel¬ 
vetic um 1. 

0.46 

0.21 

0.07 

0.19 

7 

0.27 

9 

0.52 

0 

— 

0 

— 

D. spathaceum 1. 

0.39 

0.16 

0.05 

0.15 

43 

1.85 

51 

2.02 

67 

2.29 

31 

1.52 

Cystidicoloides 

tennuissima 

14.86 

0.31 

031 

1.13 

456 

6.24 

468 

6.27 

388 

6.08 

279 

5.75 

Raphidascaris 

acus 

36.00 

0.69 

0.69 

2.58 

0 

— 

0 

— 

11 

3.35 

10 

3.25 

Neoechinorhync- 
hus rutili 

12.00 

1.68 

1.68 

3.24 

i 

1.17 

0 

— 

0 

— 

0 

— 

Salmincola thymalli 

5.00 

2.70 

2.60 

3.27 

0 

— 

0 

— 

4 

2.57 

0 

— 


flpuMeHaHne. L — flJiHHa Tejia napa3HTa (/ijih MHKCocnopmmii — imcTbi), B — Bepimma, H — BbicoTa Tejia, 
N — hhcjio HaiiaeHHbix ocobeft napa3HTa onpe^ejieHHoro Bnaa (ajia MHKCocnopmmii — uhct), 1 — npHBe^eHHbiH 
jiHHeftHbiH pa3Mep, In (IN) — HaTypajibHbift JiorapnchM npoH3BeaeHHH 1 x N. 


rapM(J)Mbi ycjiOBHbix SHOMacc napa3HTOB xapnyca. Ha ocHOBe nocjie^HHx #aH- 
Hbix nocTpoeHbi rpacJ)HKH (pwc. 1). TeopeTHHecKne KpHTHHecKne ypOBHH otchh- 
TbiBaiOTCH ot BHjta c MaKCHMajibHbiM 3HaqeHHeM ycjiOBHOM SwoMaccbi nyTeM jxq - 
jieHMH ee Ha 15.15, nojiyqeHHoe 3HaneHHe BHOBb flejiHM Ha 15.15 h t. jx . 
(>KHpMyHCKHH, Ky3bMHH, 1990). Otctct rpaHHU Ha3BaHHbix MHTepBajiOB npow3- 
BoztHTC5i ot BejiHHHHbi 6HOMaccbi Bima — ^OMHHaHTa, TaK KaK MMeHHO nonyjin- 
LfHOHHbie CBOHCTBa ^OMHHaHTOB Onpe/ieJIfllOT (J)yHKUHOHajIbHbie CBOMCTBa coo6- 
mecTB (XtaHHJioB, UlBapu, 1972). TaKHM o6pa30M, Kaxcaan H3 rpynn bh^ob 
b cooSmecTBe napa3HTOB pbi6 3aHHMaeT HHTepBaji, paBHbin 15-KpaTHOH pa3HH- 
Lfe UQyKJiy MaKCHMaJlbHO H MHHHMajIbHO B03M0)KHbIMH BejIHHHHaMH SwoMacc 
bh^ob, cocTaBjiHioiifHx 3Ty rpynny cooSmecTBa. 

PE3YJlbTATbI H OECyamEHHE 

y xapnyca HaimiH 13 bujxob napa3HTOB (Ta6ji. 3). Han6ojiee bmcokhm hh^ckc 
o6hjihh xapaKTepeH jxnn Myxobolus neurobius n Cystidicoloides tennuissima. no- 
cjie^HHe jx Ba bh jxa m hbjihiotch jinaepaMn b cooSmecTBe napa3HTOB xapnyca. 
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Phc. 1. BapnaijHOHHbie KpHBbie ycjioBHbix 6HOMacc napa3HTOB xapnyca. 

Pbi6a oTJioBJieHa: a - 25-31.07.2002; 6 - 01-02.08.2003; e - 09-10.08.2002; ^ - 15.08.2003. no och a6c- 
Uhcc — HaiypajibHbie aorapn^Mbi nopaaKOBbix HOMepos nocaeaoBaieabHbix (no 3HaneHHflM ycaoBHbix 6noMacc) 
HJieHOB paaa; no och opanHaT — ynopaaoHeHHbiH paa 3HaneHHH ycaoBHbix 6HOMacc BnaoB, o6pa3yiomHX KOMno- 
HeHTHoe coo6mecTBo. npaMbie, napajuiejibHbie och a6cuncc — TeoperaHecKH paccHHTaHHbie KpHTHHecKHe ypoBHH. 

Fig. I. Variational curves of the related biomasses of parasites from Thymallus thymallus. 


riepBbiH, 3a HCKjnoHeHneM 1 h 2 aBrycTa 2003 r., ztOMHHnpyeT no nncjiy oco6en, 
BTopon — no 6noMacce n 1—2 aBrycTa 2003 r. eme n no nncjiy oco6eii. B coo6- 
mecTBe napa3MTOB xapnyca npeo6jiaztaiOT aBToreHHbie burbi n bujxbi cneunajin- 
CTbl. BeJIHHHHbl HH/teKCOB £OMHHHpOBaHHfl H BbipaBHeHHOCTM BKROB HQBQJIHKH, 
HHzteKca LLIeHHOHa — 6 jim3kh eztnHnue hjim HecKOJibKO Bbirne (Ta6ji. 1). B koh- 
ue hiojih 2002 r. 3HaneHHH HH/teKCOB BnztOBoro pa3HOo6pa3HH, paccnnTaHHbix 
no nncjiy oco6en n nx 6noMacce, non™ He pa3JinHajincb. K cepezume aBrycTa 
2003 r. pa3JiHHHH 3HaHeHHH HHzteKCOB cpaBHMBaiOTCH c TaKOBbiMH 3a 9 n 10 hhc- 

TabJinua 3 


napa3MTO(j)ayHa xapnyca H3 BepXHero TeHemm p. FleHopbi 
Table 3. Parasite fauna of Thymallus thymallus from the upstream of the Pechora River 


Bnaw napa3HTOB 

ZtaTa BbiaoBa pbi6bi 

25-31.07.2002 

90, 10.08.2002 

01, 02.08.2003 

15.08.2003 

Myxobolus neurobius Schuberg et Schroder, 

8(72.47) 

7(87.47) 

7(10.80) 

5(29.27) 

1905 





Tetraonchys borealis (Olsson, 1893), f. typica 

14(10.60) 

14(6.87) 

12(7.00) 

4(1.27) 

Tetraonchys borealis (Olsson, 1893) f. minor 

3(0.60) 

5(1.07) 

4(0.33) 

2(0.20) 

Pugachev, 1983 





Triaenophorus nodulosus (Pallas, 1781) 


- 

— 

1(0.20) 

Proteocephalus thymalli (Annenkowa-Chlopi- 

— 

2(0.13) 

3(0.20) 

1(0.07) 

na, 1923) 





Crepidostomum farionis (Mueller, 1780) 

5(1.00) 

6(2.47) 

5(0.33) 

1(0.07) 

Phyllodistomum simile Nybelin, 1926 

1(0.07) 

1(0.07) 

- 

2(0.13) 

Diplostomum helveticum Dubois, 1929 larvae 

2(0.47) 

3(0.60) 

- 

- 

D. spathaceum (Rudolphi, 1819) larvae 

12(2.87) 

12(3.40) 

13(4.47) 

13(2.07) 

Cystidicoloides tennuissima (Zeder, 1800) 

15(30.40) 

15(31.20) 

15(25.87) 

15(18.60) 

Raphidascaris acus (Bloch, 1779) 

- 

- 

2(0.73) 

5(0.67) 

Neoechinorhynchus rutili (Muller, 1780) 

1(0.07) 

- 

- 

- 

Salmincola thymalli (Kessler, 1868) 

— 

— 

3(0.27) 

— 


npHMenaHHe. nepea CKobxaMH — hhcjio 3apa>xeHHbix othm BnaoM napa3HTa pbi6, b cKobxax — HHaeKC 
o6hjihh (MHcao ocoben napa3HTa Ha oaHy BCKpbuyio pbiGy). 
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Ta6;iHua 4 


riapa3HT0(j)ayHa rojibHHa H3 BepXHero TeneHHH p. rienopbi 
Table 4, Parasite fauna of Phoxinus phoxinus from the upstream of the Pechora River 


Buflbi napa3HTOB 

18.06.2004 

21.07.2001 

24.07.2002 

30.07.2004 

03.08.2003 

08.08.2002 

15.08.2003 

Myxidium rhodei Leger, 
1905 

2(1.27) 

- 

2(0.33) 

1(0.07) 

1(0.20) 

3(0.33) 

3(0.27) 

M. macrocapsulare Auer¬ 
bach, 1910 

— 

1(0.07) 

— 

— 

— 

— 

— 

Myxobolus cybinae Mite- 
nev, 1971 

— 

— 

— 

— 

1(0.13) 

— 

— 

M. bramae Reuss, 1906 

— 

_ 

— 


— 

— 

3(0.27) 

M. musculi Keysselitz, 1908 

3(0.20) 


1(0.13) 

1(0.13) 

2(0.33) 

— 

4(0.33) 

M. albovae Krassilnikova 
in: Schulman, 1966 



— 


— 

— 

— 

M. lomi Donee et Kula- 
kowskaja, 1962 

3(0.47) 


— 


— 

— 

4(0.67) 

Trichodina sp. 

+ 

+ 

+ 

+ 

— 

— 


Dactylogyrus borealis Nybe- 
lin, 1936 

3(0.27) 

1(0.07) 

8(1.87) 

1(0.07) 

2(0.27) 

2(0.67) 

4(1.20) 

Pellucidhaptor merus (Zai- 
ka, 1961) 

— 

— 

?(0.13) 

— 

— 

— 

— 

Gyrodactylus aphyae Malm- 
berg, 1957 

?(35.67) 

?(0.20) 

?(5.67) 

?(0.67) 

1(0.13) 

?(2.47) 

?(1.4) 

G. macronychus Malmberg, 
1957 

?(7.13) 

— 

?(0.27) 

1(0.07) 

— 

1(0.07) 

— 

G. laevis Malmberg, 1957 

?(0.13) 

— 

— 

1(0.07) 

— 

— 

1(0.07) 

G. limneus Malmberg, 1964 

?(1.73) 

?0.13) 

?(0.33) 

— 

— 

?(0.13) 

?(0.20) 

G. pannonicus Molnar, 

1968 

?(0.13) 

— 

— 

— 

— 

— 

?(0.27) 

G. magnificus Malmberg, 
1957 

?(2-40) 

— 

— 

— 

— 

— 

— 

Allocreadium isoporum (Lo- 
oss, 1894) 

— 

1(0.07) 

— 

1(0.07) 

— 

— 

— 

Phyllodistomum folium (01- 
bers, 1926) 

2(0.20) 

4(0.33) 

2(0.27) 

1(0.13) 

3(0.40) 

3(0.27) 

3(0.27) 

Diplostomum plnoxini Faust, 
1918 larvae 

15(242.67) 

15(262.33) 

15(374.73) 

15(74.763) 

15(184.13) 

15(263.20) 

15(399.93) 

Apatemon sp. larvae 

— 

6(2.60) 

— 

— 

— 

3(1.53) 

— 

Rhabdochona phoxini Mo- 
ravec, 1968 

2(0.13) 

— 

4(0.67) 

1(0.07) 

— 

— 

1(0.07) 

Philometra abdominalis Ny- 
belin, 1928 

— 

— 

— 

— 

— 

— 

1(0.07) 

Raphidascaris acus (Bloch, 
1779) larvae 

11(4.33) 

3(0.47) 

9(1.60) 

13(3.20) 

11(2.13) 

5(0.53) 

5(0.47) 

Neoechinorhynchus rutili 
(Muller, 1780) 

8(0.80) 

3(0.27) 

5(0.80) 

1(0.07) 

2(0.13) 

3(0.20) 

5(0.40) 
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TaGjiwua 5 

XapaKTepucTMKa KOMnoneHTHbix cooSmecTB napa3HTOB rojibHHa 
Table 5. Characteristic of the component communities of parasites from Phoxinus phoxinus 


rioKa3aTe^n 

/laTbi BbuioBa pbi6bi 

18.06.2004 

21.07.2001 

24.07.2002 

30.07.2004 

03.08.2003 

08.08.2002 

15.08.2003 

Mccjie/tOBaHO pbi6 

15 

15 

15 

15 

15 

15 

15 

06mee hhcjio bhjiob napa3HTOB 

15 

10 

12 

12 

9 

10 

15 

06mee hhcjio oco6en napa3HTOB 

4463 

3998 

5802 

1190 

2821 

4041 

6088 

06mee 3HaueHHe ycjiOBHOH bnoMaccbi 

737.9 

620.2 

915.6 

182.9 

435.4 

628.1 

966.8 

KojinuecTBO aBToreHHbix bhjiob 

14 

8 

11 

11 

8 

8 

14 

KojinuecTBO ajuioreHHbix bhjiob 

1 

2 

1 

1 

1 

2 

1 

flojiH oco6en aBToreHHbix bhjiob 

0.184 

0.006 

0.031 

0.058 

0.021 

0.017 

0.015 

flojiH SnoMaccbi aBToreHHbix bhjiob 

0.242 

0.013 

0.059 

0.061 

0.028 

0.028 

0.049 

flojiH oco6en ajuioreHHbix bhuob 

0.816 

0.994 

0.969 

0.942 

0.979 

0.983 

0.985 

Aojih SHOMaccbi ajuioreHHbix bhjiob 

0.758 

0.987 

0.941 

0.939 

0.972 

0.972 

0.951 

KoJIHHeCTBO BHJIOB CneilHajIHCTOB 

10 

4 

7 

6 

4 

5 

8 

^ojih oco6en bhjiob cneuHajiHCTOB 

0.977 

0.986 

0.992 

0.954 

0.983 

0.989 

0.995 

flojiH SnoMaccbi bhjiob cneuHajiHCTOB 

0.962 

0.974 

0.980 

0.958 

0.979 

0.980 

0.965 

KojiHuecTBo bhjiob reHepajiHCTOB 

5 

6 

5 

6 

5 

5 

7 

flojiH oco6en bhjiob reHepajiHCTOB 

0.023 

0.014 

0.008 

0.046 

0.017 

0.011 

0.005 

flojiH SnoMaccbi bhjiob reHepajiHCTOB 

0.038 

0.026 

0.020 

0.042 

0.021 

0.020 

0.035 

^OMHHaHTHbiH BHji no MHCJiy oco6en 

Diplostomum 

Diplostomum 

Diplostomum 

Diplostomum 

Diplostomum 

Diplostomum 

Diplostomum 


phoxini 

phoxini 

phoxini 

phoxini 

phoxini 

phoxini 

phoxini 

^OMHHaHTHbiH BHji no 3Ha i ieHHIO OnoMaccbi 

To >xe 

To >xe 

To JKe 

To >xe 

To >KC 

To >KC 

To >KC 

XapaKTepncTHKa jiOMHHaHTHoro BHjia 

aji/c 

aji/c 

aji/c 

aji/c 

aji/c 

aji/c 

aji/c 

Hhjickc Beprepa-FIapKepa no nncjiy ocoben 

0.816 

0.984 

0.969 

0.942 

0.979 

0.977 

0.985 

Hhjickc Beprepa-FIapKepa no SnoMacce 

0.758 

0.972 

0.941 

0.939 

0.972 

0.963 

0.951 

BbipaBHeHHOCTb bhjiob no MHCJiy oco6en 

0.264 

0.045 

0.077 

0.116 

0.061 

0.065 

0.041 

BbipaBHeHHOCTb bhjiob no SnoMacce 

0.325 

0.071 

0.133 

0.135 

0.083 

0.096 

0.109 

MHjieKC IHeHHOHa no nncjiy oco6en 

0.716 

0.103 

0.192 

0.289 

0.134 

0.149 

0.110 

MHjieKc IHeHHOHa no 3HaneHHHM OnoMaccbi 

0.880 

0.164 

0.330 

0.334 

0.181 

0.222 

0.294 

CyMMa ouihSok ypaBHeHHH perpeccnn 

0.159 

0.078 

0.170 

0.095 

0.173 

0.179 

0.248 







Phc. 2. BapnauHOHHLie KpHBbie ycjiOBHbix SnoMacc napa3HTa rojibHHa. 

Pbi6a OTjioBjieHa: a - 18.06.2004; 6 - 21.07.2001; e - 24.07.2002; a - 30.07.2004; d - 01-03.08.2003; 
e — 08.08.2002; 3 — 15.08.2003. 06o3HaMeHna Te >Ke, hto h Ha pnc. 1. 

Fig. 2. Variational curves of the related biomasses of parasites from Phoxinus phoxinus. 


Jia 3Toro MecHua b 2002 r. B Hanajie aBrycTa 2003 r. coo6mecTBO napa3HTOB xa- 
paKTepH3yeTCH HanOojibmen pa3HHU,en 3HaneHnn hhackcob, paccnnTaHHbix no 
nncjiy oco6en n nx OnoMacce. 

B 2002 r. no cpaBHeHnio c 2003 r. Ha xapnyce 6buio 3HannTejibHO 6ojibine 
oco6en napa3HTOB n nx OnoMacca. TeM He MeHee bo btopoh aexaae aBrycTa 
o6ohx jieT Ha xapnyce B03pacTajio hhcjio oco6en napa3HTOB n CTaHOBHJincb 
6jih3khmh pa3JinnnH b 3HaneHHHX hhackcob BnaoBoro pa3HOo6pa3nn. Bhahmo, 
ot hiojih k cepeTfHHe aBrycTa n aajiee vljxqt 3acejieHne xo3HHHa hobmmh reHepa- 
ijhhmh napa3HTOB n BOCCTaHOBJieHne CTpyKTypbi nx cooOmecTBa. 

«rpa(j)HHecKaH» CTpyKTypa KOMnoHeHraoro cooOmecTBa napa3HTOB xapnyca 
bo Bee nepnoabi nccjie/tOBaHHH npe^CTaBJieHa TpeMH rpynnaMn bhaob (pnc. 1). 
CyMMa oiiihOok ypaBHeHnn perpeccnn, onncbiBaiomHx pacnonoxceHne ToneK 
OnoMacc bh^ob, cocTaBJiHK>mnx cooOmecTBO, Hnxce KpnraHecKoro 3HaneHHH 
b KOHije mo an 2002 r. n b cepe^HHe aBrycTa 2003 r. (Ta6ji. 1). 

Y rojibHHa Hanuin 24 Bn,zta napa3HTOB (Ta6ji. 4). B cocTaBe napa3HTO(|)ayHbi 
rojibHHa ot hiohh k Hanajiy aBrycTa hhcjio bhaob nocTeneHHO CHnxcajiocb, a 3a- 
TeM k cepe^HHe aBrycTa BHOBb B03pacTano. HanMeHbmee hhcjio bhaob napa3n- 
tob y rojibHHa 6biJio b nepBon ^eKa^e aBrycTa, HanOojibuiee — b cepeanHe hiohh 
h aBrycTa (Ta6;i. 5). HanBbicmaH BCTpenaeMOCTb n HH/teKC o6hjihh OTMeneHbi 
AJih Diplostomum phoxini (Ta6ji. 4). nocjie/tHnn AOMHHnpyeT b cooOmecTBe, b ko- 
topom no HHCJiy oco6en n OnoMacce npeoOjia^aiOT ajuioreHHbie bham, no nncjiy 
bh^ob — aBToreHHbie BH#bi. Bn^bi reHepajincTbi ycTynaiOT Bn/taM cneunajincTaM 
n no AOJie oco6en, n no OnoMacce (Ta&n. 5). 

C 006 nteCTB 0 OTJIHHaeTCH BbICOKHMH 3HaHeHHHMH HHaCKCOB AOMHHHpOBaHHH 
n HH3KHMH — HHaeKCOB BbipaBHeHHOCTH bhaob h IIIeHHOHa. Han6ojibmaH pa3- 
HHua 3HaneHnn hhackcob bhaoboto pa3HOo6pa3HH, no/tCHHTaHHbix no nncjiy 
oco6en n OnoMacce napa3HTOB, OTMeneHa b cepe^HHe hiohh h aBrycTa, Han- 
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Ta6jrnua 6 


ripHBefleHHbie jiHHeHHbie pa3Mepbi napa3HT0B rojiMma 
Table 6. Linear dimensions (mm) of the parasites of Phoxinus phoxinus 


Bnabi napa3HT0B 

1 

18.06.2004 

21.07.2001 

24.07.2002 

30.07.2004 

03.08.2003 

08.08.2002 

15.08.2003 

N 

In(lN) 

N 

In(lN) 

N 

In(lN) 

N 

ln(lN) 

N 

ln(lN) 

N 

In(lN) 

N 

ln(lN) 

Myxidium rhodei 

0.38 

19 

1.97 

0 

_ 

5 

0.64 

1 

-0.97 

3 

0.13 

5 

0.64 

4 

0.41 

M. macrocapsulare 

0.27 

0 

— 

1 

-1.30 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

Myxobolus cybinae 

0.33 

0 

- 

0 

- 

0 

— 

0 

— 

2 

-0.41 

0 

— 

0 

— 

M. bramae 

0.90 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

4 

2.89 

M. musculi 

0.24 

3 

-0.32 

0 


2 

-0.73 

2 

-0.73 

5 

0.19 

0 

- 

5 

0.19 

M. albovae 

0.50 

0 

— 

0 

_ 

0 

— 

0 

— 

0 

- 

0 

- 

0 

— 

M. lomi 

0.25 

7 

0.55 

0 

— 

0 

— 

0 

— 

0 

- 

0 

- 

10 

0.91 

Dactylogyrus borealis 

0.26 

4 

0.04 

1 

-1.35 

28 

1.99 

1 

-1.35 

4 

0.04 

10 

0.81 

18 

1.54 

Pellucidhaptor merus 

0.33 

0 

- 

0 

— 

2 

-0.41 

0 

— 

0 

— 

0 

— 

0 

— 

Gyrodactylus aphyae 

0.22 

535 

4.75 

3 

-0.43 

85 

2.91 

10 

0.77 

2 

-0.84 

37 

2.08 

21 

1.52 

G. macronychus 

0.16 

107 

2.84 

0 

- 

4 

-0.45 

1 

-1.83 

0 

— 

1 

-1.71 

0 

— 

G. laevis 

0.13 

2 

-1.35 

0 

— 

0 

— 

1 

-2.05 

0 

— 

0 

— 

1 

-2.06 

G. limneus 

0.15 

26 

1.36 

2 

-1.21 

5 

-0.29 

0 

— 

0 

- 

2 

-1.21 

3 

-0.80 

G. pannonicus 

0.15 

2 

-1.21 

0 

- 

0 

- 

0 

- 

0 

- 

0 

— 

4 

-0.51 

G. magnificus 

0.22 

36 

2.06 

0 

- 

0 

— 

0 

— 

0 

— 

0 

— 

0 

— 

Phyllodistomum folium 

0.23 

3 

-0.38 

5 

0.14 

4 

-0.09 

2 

-0.78 

6 

0.32 

4 

-0.09 

4 

-0.09 

Allocreadium isoporum 

0.18 

0 

— 

1 

-1.70 

0 

— 

1 

-1.70 

0 

— 

0 

— 

0 

— 

Diplostomum phoxini 

0.15 

3640 

6.32 

3935 

6.40 

5621 

6.76 

1121 

5.15 

2762 

6.05 

3948 

6.41 

5999 

6.82 

Apatemom sp. 

0.24 

0 

— 

39 

2.23 

0 

- 

0 

— 

0 

— 

23 

1.70 

0 

— 

Rhabdochona phoxini 

0.77 

2 

0.43 

0 

- 

10 

2.04 

1 

-0.26 

0 

— 

0 

— 

1 

-0.26 

Philometra abdominalis 

4.93 

0 

— 

0 

— 

0 

— 

0 

- 

0 

— 

0 

— 

1 

1.60 

Raphidascaris acus 

0.11 

65 

1.92 

7 

-0.31 

24 

0.92 

48 

1.62 

32 

1.21 

8 

-0.18 

7 

-0.31 

Neoechinorhynchus rutili 

1.07 

12 

2.55 

4 

1.45 

12 

2.55 

1 

0.07 

2 

0.76 

3 

1.17 

6 

1.86 


oo 
\o 






MeHbuian — b caMOM KOHue hiojih h Hanajie aBrycia (TaGji. 5). B 3th xe cpoKH 
Ha pbi6e HanaeHO HanGojibiiiee h HaHMeHbuiee hhcjio ocoGen napa3HTOB h hx 
GHOMaCCbl COOTBeTCTBeHHO. 

«rpac|)HHecKaH» CTpyKTypa cooGmecTBa napa3HTOB rojibHHa coctoht H3 
3 rpynn bhuob, BbiaejieHHbix no cooTHomeHHio hx ycjiOBHbix GnoMacc, 15 aBry- 
CTa 2003 r. — H3 4 (pnc. 2; TaGji. 6). CyMMa ollihGok ypaBHeHHH perpeccHH, 
onHCbiBaiomHx pacnojioxceHHe tohck GnoMacc bhuob, BOiueaiiiHx b cooGmecTBO 
b cepezjHHe aBrycia, npHGjmxtaeTCH k KpHTHHecKOMy 3HaneHHK) (TaGji. 4), bo 
Bcex ocTajibHbix cjiynanx oho 3HaHHTejibHO Hnxce. 

Coctohhhh pa36HpaeMoro cooGmecTBa b cepeuHHe hiohh, b KOHue 
hiojih—H anajie aBrycia h b cepeuHHe aBrycTa pa3JiHHHbi. B KOHue hiohh qacTb 
napa3HTOB 3aKaHHHBaeT HHuemiauKy hjih OTpoxcaeHHe mojiouh, KaK HanpHMep 
Philometra abdominalis (OnpeaejiHTejib..., 1987). JlHHHHOHHbie CTaann napa3H- 
tob, Hcnojib3yiomHx rojibHHa b KanecTBe npoMexcyTOHHoro xo3HHHa, aocraraiOT 
MaKCHMajibHbix pa3MepoB. no3xe GGjibuian qacTb ocoGen napa3HTOB, 3aKOHHHB 
xcH3HeHHbiH uhkji, OTMHpaeT. B aBryde Hapnay c ocoGhmh napa3HTOB nponuiOH 
reHepauHH noHBJiniOTCH ocoGh napa3HTOB hoboh reHepauHH. Bhuhmo, b KOHue 
hiohh cooGmecTBO napa3HTOB rojibHHa HaxouHTCH b Hanajie cj)a3bi pa3pyiueHHH, 
b cepexuiHe aBrycia — b cTaann cjjopMHpoBaHHH (flopoBCKHx, TojiHKOBa, 2004). 

3AKJII04EHME 

PaccMOTpeHHbie cooGmecTBa napa3HTOB pa3JiHqaiOTCH h no nncjiy bhuob 
B HHX, H TeM, HTO B COOGlUeCTBe napa3HTOB TOJlbHHa BH JX AOMHHaHT 1, a B cooG- 
mecTBe napa3HTOB xapnyca — name 2. B nepBOM cjiynae 3to aJuioreHHbin bha, 
BO BTOpOM — aBTOreHHbie BHUbl. Pa3JlHHHbI 3HaqeHMH MHtfeKCOB BMAOBOrO pa3- 
Hoo6pa3HH, xapaKTepH3yK)mne 3th cooGmecTBa. BbiHBJieHHbie ocoGchhocth co- 
oGmecTB napa3HTOB xapHyca h rojibHHa noanepKHBaiOT nojio^eHHe xo3HeB 
b ruapo6HOueH03e. B to xce BpeMH b cooGmecTBax napa3HTOB oGonx bhuob xo- 
3HeB jiH^HpyioT BHAbi cneuHajiHCTbi, hto xapaKTepHO ujih cooGmecTB napa3HTOB 
pbiG GopeajibHoro npearopHoro (f)ayHHCTHqecKoro KOMnjieKca (IlyraqeB, 1984). 
3th cooGmecTBa coctoht H3 Tpex rpynn bhuob, BbiaejieHHbix no coothoihchhio 
hx GnoMacc. TojibKO 15 aBrycTa 2003 r. b cooGmecTBe napa3HTOB rojibHHa Bbiae- 
JiHJiacb 4-h rpynna (pnc. 2, wc), npeacTaBJieHHan Gyrodactylus laevis , hto CBH3aHO 
c noHBJieHHeM hoboh reHepauHH napa3HTOB. Eu,HHOo6pa3He «rpa(J)HqecKOH» 
CTpyKTypbi cooGmecTB napa3HTOB paccMOTpeHHbix bhuob pbiG yKa3biBaeT Ha hx 
c|)opMHpoBaHHe nyTeM corjiacoBaHHH GnoMacc, bxouhiuhx b hx cocTaB bhuob. 
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COMPONENT COMMUNITIES OF PARASITES IN THE GRAYLING 
THYMALLUS THYMALLUS (L.) (SALMONIFORMES, THYMALLIDAE) AND 
THE MINNOW PHOXINUS PHOXINUS (L.) (CYPRINIFORMES, CYPRINIDAE) 

FROM THE PECHORA RIVER 

G. N. Dorovskikh, V. G. Stepanov, A. V. Vostrikova 
Key words : fish parasites, component community, Thymallus thymallus , Phoxinus phoxinus. 

SUMMARY 

Component communities of parasites of Thymallus thymallus and Phoxinus phoxinus are 
described. The communities differ in the number of species and in the number of dominate 
species, which is one in P. phoxinus and usually two in T. thymallus. In the first case the 
dominate species is allogenic, while in the second case dominate species are autogenic. Va¬ 
lues of the species diversity indexes are also different for these communities. The differen¬ 
ces between parasite communities of T thymallus and P. phoxinus underline positions of 
these hosts in hydrobiocenose. Species specialists take first place in the parasite communiti¬ 
es both of the hosts, that is characteristic for the parasite communities of the fishes from 
the boreal submountain faunistic complex. Parasite communities in both of the hosts con¬ 
sist of three groups of species discriminated by the ratio of their biomasses, that suggests 
forming of the groups by a coordination of the species biomasses. 
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